Rationale: Arterial occlusion, a rare condition after total knee arthroplasty (TKA), may cause fatal outcomes if not treated on time.
Introduction
Arterial occlusion after total knee arthroplasty (TKA) is a rare but fatal condition. [1] The reported incidence of vascular complications ranges from 0.03% to 0.017%. [2] [3] [4] We report a case of postoperative arterial occlusion in a patient with arterial disease in the ipsilateral leg, after undergoing navigated TKA with no tourniquet use, for minimal damage to the vessels during surgery.
Several cases of postoperative arterial occlusion of after TKA have been reported and most of the cases occurred with lack of concerns of post operative arterial occlusion. [1, 5, 6] While a case of arterial occlusion after TKA without the use of tourniquet use have been reported, occlusion in such case occurred at the previously existing vascular graft. [4, 7] In our case, after acknowledging the risk for arterial occlusion preoperatively, we did not use tourniquet, and bone cutting was performed under the assistance of computer navigation in order to minimize arterial damage during surgery. A vascular surgeon was in close contact throughout the surgery process. Through Doppler ultrasound scanning, vessels were found to be patent until the end of the surgical process. However, arterial occlusion was revealed just after the patient left the operating room. On reporting this case, we emphasized that aneurysm of the left popliteal artery is a high-risk factor for arterial occlusion after total surgery. Close cooperation with vascular surgeons throughout the surgery is necessary. [4, 8] Informed written consent was obtained from the patient for publication of this case report and accompanying images.
Case report
A 79-year-old man presented with several years of left knee joint pain. Nine years earlier, the patient underwent vascular graft surgery on his right knee due to occlusion in his right popliteal artery. On physical examination, the patient showed antalgic gait due to the pain in his left knee. The patient underwent TKA on his right knee 11 years earlier. Scanogram revealed valgus osteoarthritis on his left knee. Kellgren Lawrence grade of his left knee was 4, and the Hip-knee-ankle angle showed valgus of 7.85 degrees (Fig. 1 ). Preoperative function, by means of Knee Society Score (KSS), was 30 of KSS knee and 15 of KSS function. Examinations for arterial blood flow and femoral artery computed tomography (CT) scan were performed for the decision of TKA. Preoperative examination for arterial blood flow demonstrated reduced blood flow of the patient's right dorsalis pedis and right posterior tibial artery, with ankl-brachial (Fig. 3) . After consulting the patient about the results, alongside with the patient's strong desire, we decided to perform TKA. During preoperative planning, in order to minimize vascular damage during surgery, first, we planned to not use tourniquet. Second, we planned to use computer navigation during bone cutting. Third, we planned to check the blood flow using Doppler ultrasonography during surgery. The surgery was performed as planned, and through Doppler ultrasound scanning during and right after surgery, blood flow was examined. Doppler ultrasound was performed in the patient's room at the very day of surgery. Blood flow of the posterior tibial artery at the medial side of the ankle was not detectable, and the patient underwent femoral artery CT scan. The CT scan revealed occlusion of the posterior tibial artery (Fig. 4) , and at the following day, the patient underwent surgical thromboembolectomy by the department of vascular surgery. Blood flow of the posterior tibial artery was intact on the Doppler ultrasound after thromboembolectomy.
After consult with the department of vascular surgery, the patient underwent 7 days of anticoagulation therapy using lowmolecular-weight heparin. During anticoagulation, physical therapy was not permitted to the patient, and at 7 days after thromboembolectomy, the patient was allowed to go through the routine rehabilitation protocol. Scanogram taken at the followup session at 3 months after surgery showed HKA ankgle valgus of 1.2 degrees and the Knee Society Score of 40 in KSS knee and 40 KSS function. Examination for arterial blood flow taken at the follow-up session at 3 months after surgery demonstrated the blood flow of the left dorsalis pedis and left posterior tibial artery, with 1.08 and 1.17 of ankle-brachial index (Fig. 5 ).
Discussion
Arterial occlusion may rarely occur after TKA). However, since chronic arterial problem arises among 2% of patients who underwent TKA, [7] surgeons must always be concerned about such problems when planning TKA. Previous studies have pointed out popliteal artery aneurysm as a high-risk factor for postoperative arterial occlusion after TKA. [6] Besides, presence of an arterial bypass graft, revision surgery, and so forth have been reported as risk factors for postoperative arterial occlusion after TKA. [8] Many surgeons have reported the technique of not using tourniquets during TKA in high-risk patients. Especially, postoperative arterial occlusion in patients with previous surgical history of vascular graft has been reported, despite no tourniquet use. [7] In our case, since the patient had a history of popliteal artery aneurysm, our team was already aware of the risk of postoperative arterial occlusion. During the surgery, we did not use tourniquet and we also performed the surgery with the assistance of computer navigation for the process of bone cutting, instead of using femoral intramedullary guide rods which may increase indirect vessel injury during its insertion into the bone. Right after the surgery was finished, blood flow to the lower extremities was examined by means of Doppler ultrasound scanning. However, when we re-examined the blood flow by Doppler ultrasound several hours postoperatively, the blood flow was not detectable. Despite preoperative planning in order to minimize vascular injury, delayed arterial occlusion occurred.
While 30% of all thromboembolic events are detected during the surgery, 30% of the events are identified within 24 postoperative hours, and 35% of the events are identified after 24 postoperative hours. [8] Although surgeons may find out that the blood flow is patent during surgery, surgeons must be aware of thromboembolic events throughout the hospitalization period.
In our case, although we have assured the patency of the blood flow using Doppler ultrasound during surgery, arterial occlusion was confirmed after the patient left the operating room. In case of patients at high risk for arterial occlusion, we recommend regular assessments for the blood flow throughout the hospitalization period.
The patient in our case achieved recovery of the blood flow by surgical thromboembolectomy within 24 hours from occlusion. However, according to previous studies, clinical results of postoperative arterial occlusion after TKA are not promising. [8] The clinical results of the patient in our case may be due to prompt surgical intervention (within 24 hours) after careful postoperative observation.
We experienced a case of postoperative arterial occlusion after TKA in a patient at high risk of postoperative arterial occlusion due to the patient's popliteal artery aneurysm, despite performing surgical techniques with low possibility of indirect injury to the vessels. Once again, we emphasize that popliteal artery aneurysm is a high-risk factor for postoperative arterial occlusion after TKA and that close cooperation with a vascular surgeon is necessary.
Conclusion
Despite the efforts to minimize vascular injury, we have experienced a case of postoperative arterial occlusion after TKA in a patient with popliteal artery aneurysm. Before planning total knee replacement (TKR) in such highly risked patients, we recommend thorough consultation to the patient and close cooperation with vascular surgeons.
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